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(57) Abstract: A respirator (I) comprises an inner 
oronasal, mask (2) enclosed within an outen face 
sealing, mask (3) so as to define a cavity (4) therewith 
a screw-threaded air inlet (5) for conducting inhaling 
air to the interior of the inner mask (2), a filter canister 
{/) for filtenng the inhaling air. and an air ouUet (8) for 
conducting exhaled air from the interior (6) of the inner 
mask (2). In nonnal operation, air is inhaled and exhaled 
solely through the inner mask (2) and so substantially 
no air pressure differential exists between the ambient 
atmosphere (9) and the cavity (4) which will allow 
ambient air to enter the cavity. 
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RESPIRATOII5; 

This invention relates to respirators and provides a respirator wherein the risk of face 
seal inleakage is substantially reduced. 

Respirators are used in any environment in which inhalation of the ambient atmosphere 
IS likely to cause hann. for example an atmosphere comprising dangeix,us chemicals 
At then: most basic, respirators comprise a mask which is sealed against the face and an 
air mlet to pemnt air into the mask so that the user may breathe, with a filter often 
bemg used to remove unwanted materials fiom the inhaled air. There are primarily two 
types of respirator in use, these being positive pressure respirators and negative 
pressure respirators. In all respiratois it is desirable to prevent the potentiaUy 
contammated ambient atmosphere from entering the cavity between the face and the 
mask. Such ingress may occur if the cavity is at a negative pressure relative to the 
ambient atmosphere and the mask face-seal faUs. Positive pressure respirators try to 
overcome this problem by providmg a steady flow of pressurised air to the user. Battery 
operated pumps are conventionally used to draw air through the filter to the user. Such 
respirators are expensive, power-hungry, bulky and susceptible to faUure; even though 
the mr rs supplied under pressure, the mask cavity may experience a negative pressure 
relative to die ambient atmosphere under certain circumstances, for instance, when the 
user speaks or undertakes exercise. Negative pressure regulator, such as the respirator 
worn by British Army persomrel. are, in comparison to positive pressure respirators 
cheap, lightweight and smprisingly effective. Negative pressure respirators work by the' 
breathmg of the user creating a negative pressure in the mask which causes ingress of 
air from the ambient atmosphere through the filter and into the mask cavity There is 
thus no need for bulky air pumps. However, the mask is at a negative pressure relative 
to die ambient atmosphere for a substantial part of the breathing cycle. Furthemrore 
misting of the eyepieces that are common in such a mask is a significant problem; such 
riiisting arises fiom exhaled air and from the user sweating into tire mask cavity. 
Misting of the eyq,ieces may severely compromise the performance of die wearer 
Inhaled air may be diverted over fte eye pieces into the moutir to reduce the misting 
problem. However, such an approach has not been entirely successfid. TTxe present 
mvention tnes to alleviate some of the problems of the prior art. 
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Accoiding to the present invention, a respirator comprises an inner. oronasaI,:^k 
enclosed within an outer, fece-sealing, mask so as to define a cavity therewith, a 
respirator air inlet for conducting inhaling air to the interior of the inner mask, fil 

means for filtering said inhaling air, and a respirator air outlet for conducting exhaled 
air from the interior of flie inner mask, whereby, in normal operating mode, air is 
inhaled and exhaled solely through the inner, oronasal mask and so substantially no air 
pressure differential exists between the ambient atmosphere and said cavity which will 
allow ambient air to enter said cavity. 
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"Solely" is used to indicate that air is neither inhaled nor exhaled through the cavity 
formed between the oronasal mask and the outer mask under normal operating 
conditions. Air may be inhaled and exhaled throu^ the cavity in certain embodiments 
of the present invention, but only in a back-up mode, should certain elements of the 
15 respirator M. Furthermore, air may be inhaled through other components of the 
respirator as discussed below. 

The respirator is preferably provided with means for supplying pressurised air to said 
cavity between the inner and outer masks. This creates a positive pressure within the 
cavity relative to the ambient air outside of the respirator, the pressure difference 
reducing ingress of potentially contaminated ambient air into the respirator should 
failure of the outer mask seal occur. The air pressure supply means preferably draws 
filtered air from said filter means. The air pressure supply means may be an air pump 
which may be driven by an electric motor powered by battery means. 
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It is also preferred that the respirator further comprises at least one eye piece wherein 
either of the air suppUed by the air pressure supply means or inhaling air is used to 
demist the at least one eye piece. 

In one embodiment, the outer mask is provided with the at least one eye piece and part 
of the air suppUed by the air pressure supply means is used to demist the at least one 
eye-piece. The air pressure supply means thus demists the eye piece(s) and provides a 
positive pressure in the cavity. It is, of course, preferred that the air supplied by the air 
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pressure supply means is filtered 

In an dtemative embodiment, the outer maskispn>vided with the at le^^ 
the respirator fl^er comprises air gdda«:e means that is switc^^^ 
first operating position in which, in use. part of the air supplied by the air pressure 

supplymeans is used to demist theat least one eyepiece andasecond operating 

Ix,srtronmwhich,inuse,inhalingairisused to demist the at least one eyepiece™^ 
aUows aa fiom the air pressure supply means to be directed to the eye pieces during 
normal operation. In the event of Mure of the air pressure supply means, the air 

gmdancemeans may be switched to thesecondoperatingposition to divert mh^g air 
to the eye pieces, thus avoiding demisting 



15 



Umt eocloMd wilto the <»«er, 6c«^i„g mask, wherein the ocular ma,k is 
I.ro«d«lwia>«„c^„^^i^„,„^,^^__^^^^^^^^^^^_^ 

theo«o«aa,™dcs»chthaUau=^..irisi,d^edte»ghtheoe,.larmaskb.fcre " 
^«nog*e orooa^l m»k. His provides a respirator wherein d™is. sdl, occurs 
V*™ ae seal Of 4e „„to mask fails. If fl,e air p^snre supply nreans Ms, fton 0. 
20 eyq„ece(s) are still dcnisted. Here is no need to reroute inhaled air o«, the 

W«ce(s). F„rthen„o„, enclosure of the eyes prevems ham, occurring to the weater's 

™u>. should n^ous naaterials enter the cavity between the oronasal/™^^ 
the outer mask. 

a Tie ocularnmk may be used in an isolated manner i... not betag in gaseous 

connnunication with the oronasal mask. Tins provides p,«ec,i«, t„ .he eyes but does 
not provide demisting capabilities. 
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Tl.ere^iratorairouUetp.fe,ablyi,.„,po,a,es.nairoud«valveandpan„f,heair 

supphedbythe air pressure supplyme^,. is used toco^ueranyteodency for air u, 

eak»omsaidoutle.valveandin.„s«dcvit,.-nnsm,ybeused.opurgeth.s«,.f 

the valvewithclean^n this Wts«„build-.Vofdi„...hos«. -fteairoutte, valve 
may be a pressure valve. Such a valve limits the positive ,«ssure (.elative to the 
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ambient external atmosphere) tbat builds up in the respirator to. for example, 40mm 
water. 

The air supplied by the air pressure supply means may be caused to ensure that air 
5 within said air cavity is purged continuously. 

The respirator may further comprise at least one pressure transducer for sensing the 
pressure within the cavity. This allows measurement of the pressure within the cavity. 
Such a measurement may allow the quality of the fit of the respirator to be determined. 
10 The at least one pressure transducer may be in communication with a control means, 
the control means being further in communication with the air pressure supply means 
such that, in use. a substantially constant pressure may be maintained within tiie cavity. 

•nie invention will now be described by way of example only, with reference to the 
15 accompanying figures, of which: 

Figure 1 is a cross-section of a respirator in accordance with the present invention; 
Figure 2a is a cut-away representation of an air guidance means used in a respirator in 
accordance with the present invention, the respirator being in a normal mode of 
20 iteration; 

Figure 2b is a cut-away representation of an air guidance means used in a respirator in 
accordance with the present invention, tiie respirator being in a Mure mode of 
operation; 

Figure 3 is a schematic representation of a portion of the imier body used in the air 
25 guidance means of figures 2a and 2b; and 

Figure 4 is a schematic of an alternative respirator in accordance with the present 

invoitiorL 

Figure 1 is a cross-section of a respirator in accordance witii the present invention. The 
30 respirator 1 comprises an inner, oronasal, mask 2 enclosed within an outer, face-sealing 
mask 3 so as to define a cavity 4 therewifli, a screw-tiireaded respirator air mlet 5 for 
conducting inhaling air to the interior 6 of the inner mask 2, a filter canister 7 for 
filtering tiie mhaling air, and a respirator air outlet 8 for conducting exhaled air fiom 
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the intenor 6 of the inner mask 2. Air is inhaled and exhaled solely through the inner 
mask 2 and so substantiaUy no air pressure diflferential exists between the ambient 
atmosphere 9 and the cavity 4 which will allow ambient air to enter the cavity Those 
skilled in the art wiU that the air inlet does not have to be screw dreaded- it is 
5 merely of this form to fecihtate engagement with the screw thread of the particular 
filter canister 7 that is in common use. 

The imier and outer masks 2. 3 are of flexible material, such as rubber. The imier mask 
2 IS formed with an internal flexible fece seal 1 0. The outer mask 3 is formed with a 
10 fece-seal 15. 

The x^pirator user% lungs are indicated by reference numeral 16. The filter canister 7 
IS provided with a screw-threaded outlet 17, which engages with the air inlet 5. lUe air 
outlet 8 discharges exhaled air to fl.e ambient atmosphere 9 by way of a non^tum 
15 valve 18 and a dead space volume 19. The respirator 1 is provided with a pair of eye- 
pieces 20 (only one of which is shown). However, the respirator 1 may have only a 
smgle eye-piece, if desirable. 

^ The respirator 1 is also provided with a small air pump 25. which is driven by an 
20 electnc motor 26 powered by battery ceUs (not shown) located in housing 27 THe 
pump 25 draws air through the filter canister 7 and discharges this clean air. by way of 
a flexible duct 28. towards the eye-pieces 20 so as to demist the same. 

In use, air is inhaled and exhaled solely within the inner oronasal. mask 2, which is 
25 isolated from the outer, face sealing mask 3 by (he flexible seal 10. TTiis arrangement 
ensures that substantiaUy no negative pressure differential is created in the cavity 4 
dmmg inhalation, or across the outer face seal 15. Should the outer fece seal 15 
become breached, substantially no pressure differential exists to forx:e contaminated 

ambient air into ther^iratorLTTie same air that is used to provide active demist 
30 facihtates increased levels of protection by ensuring that a positive pressure always 
exists m cavity 4. between the imier and outer masks 2. 3 . In doing so. any breach of 
the external seal 15 wiU result in an egress of clean air fiom the cavity 4. further 
reducmg the likelihood of contaminated air entering the respirator. 
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A relief valve 30 is provided so as to prevent over-pressurisation of the eye-space 31, 
and is arranged to vent to ambient atmosphere.9 by way of the periphery of the outiet 8. 
This clean air supply may be used to counter any leakage that may occur via outlet 
valve 18 through deUvering the air to the external perimeter of the valve. Air entering 
the cronasal mask 2 due to outlet valve leakage will be clean air ejected from the cavity 
4 as opposed to potentiaUy contaminated air present within the dead space 19. As an 
alternative to the reUef valve arrangement, a portion of air suppUed by pump 25 can be 
used to direcUy inject clean air into the outlet valve perimeter. The connection between 
the exhaust side of the valve 30 and the outlet 8 is not shown, for reasons of clarity. 



The air injected into cavity 4 by pump 25 and exiting through reUef valve 30 serves 
another purpose, in that it continually purges the air within this volume. Therefore, any 
contamination entering the cavity due to a breach of the outer fece seal 15. is not in 
15 contact with the skin for a prolonged period of time as it is continually replaced by 
clean air. 

The oronasal mask 2 and outer mask 3 may be mutuaUy discrete and separate 
components, with the seal 10 of the oronasal mask 2 being discrete and separate from 
20 the seal 15 of the outer mask 3. However, it is anticipated that it may be desirable for 
the oronasal mask 2 and outer mask 3 to share a certain amount of common seal. For 
example, the portion of the seal 10 of the oronasal mask 2 worn in the chm region may 
be integrated with the seal 15 of the outer mask 3 in that region. In such an 
arrangement, inhaled and exhaled air would not, in normal use, enter the cavity 4 
25 between the oronasal mask 2 and outer mask 3 . 

The respirator 1 of figure 1 provides a respirator with good demist capabilities and 
good protection against ingress of dangerous agents. However, in the event of failure of 
the pump 25 then the eye pieces 20 may start to mist, thus severely hindering the 
30 effectiveness of the wearer. Furthermore, if both the seal 15 of the outer mask 3 and the 
pump 25 fail, then potentiaUy contaminated air may enter cavity 4. However, it is 
possible to provide a respirator in accordance witii the present invention with an air 
guidance means which aUows the management of airflow within the mask to be altered 
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in the event of faUurc of the ptunp 25 so that demisting and/or maintenance of a 
positive pressure within the cavity 4 may be maintained. 

Figures 2a and 2b show an air guidance means being used in a respixator is accordance 
5 with the pi^^t inventioa Th. respirator comprises an inner, oronasal, mask (not 
shown) enclosed within an outer, face-sealing mask (shown in part by 600) so as to 
define a cavity (not shown) therewith, a respirator air inlet (not shown) for conducting 
mhahng air to the interior (not shown) of the inner mask, a filter canister (not shown) 
for filtenng the inhaling air, and a respirator air outlet (not shown) for conducting 
10 exhaled air from the interior of the inner masL During normal operation, air is inhaled 
and exhaled solely through the imier mask and so substantially no air pressure 
differential exists between the ambient atinosphere and the cavity which will allow 
ambient air to enter the cavity. The respirator is further provided with air pressure 
supply means (not shown), such as a pump, to supply the cavity with air. Hie outer 
15 mask is provided with eye pieces (not shown) and the respirator fiirther comprises air 
guidance means 200 that is switchable between a first operating position (shown in 
figure 2a) in which, in use, part of the air supplied by tire air pressure supply means is 
used to demist the at least one eye piece and a second operating position (shown in 
figure 2b) m which, in use, inhaling air is used to demist the at least one eye piece. The 
20 air guidance means 200 is usually only switched to the second operating position in a 
failure mode when the air pressure supply means fails and thus fliere is no air supplied 
to the cavity between tiie inner and outer masks. 



25 
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With reference to figures 2a, 2b and 3. the air guidance means 200 comprises an imier 
body 400 rotatably mounted within an outer body 500. The outer body 500 is attached 
m a gas-tight seal to the outer mask 600. The end 5 1 1 of tiie outer body 500 would abut 
onto, or protrude into, the oronasal mask, an aperture being provided in tiie oronasal 
mask to allow flow of inhaled and exhaled air between die wearer and the ambient 
atinosphere. TTae seal between llie oronasal mask and tire outer body 500 is gas-tight 
me outer body 500 has a generally cylindrical shape, internally comprising 2 
comiected approximately cylindrical cavities vi^achamber510andimier body r^^^^^ 

cavity(not shown), me bore of the chamber510issmaUer than fliat of the inner body 
receipt cavity, hence inner body 400 is in gas-tight seal witii tiie inner body receipt 

SUBSTITUTE SHEET (RULE 26) 



PCT/GBOl/03518 
WO 02/11816 

8 : 

^..^ butcannoteaterthesn.Uercha.b.510.T.eoute.body500fi^^ 
caviry.Duvwouu . „„«miinicatioa with the filter camstar, an 

ta« body 400 is of . »««U, c^i.aric.1 sbape and co^pn^ a c««=a 

. «h,m valve 410 situated across one end of the bore 

^fl„oughthebody.anon-returavalve410. 

401.anO^g402wMch,inuse,prov.desagasU^^^^^^^^^ 

and the walls of the inner body receipt cavity, seals 411, 412 and ro 

, • c;^,rA ^ for clarity When the innw body 400 is 
10 Rotation means 420 is not shown in Figure 3 for clanty^ 

engage wim the wausoiia , . , an^ 404 and 405 fiom one 

O-ring 402 maybe m«le of n*b». Tl-e choice of matenal, for O-nng ^ an 
.n^ 3 in a notml operating mode, the inner body 400 is 

the first inlet aperture ^^^^ 
oronasal mask via air channel 403. Neither ot air en 

1^<„ ^ d« ebaniber 5.0 and ei^er o, 0^ body 5^ 
Neite of *e air cham^te 404. 405 fo» condni. ^ any of d« ap-- « 

, In 503. Hence, eb-nneis 404. 405 are effec«ve„ bioCced and mop»bl. » ^ 

25 ' - . i-p,twften air channels 403, 

^* 411 and 412 prevent movement of aur between air i-uouu 

I.t«..i.I«.per»e^0.oc-.cb3nne.403maybeprovided^d.a»„n-.e»n. 
vdve (no. shown) to preven. exbal^lair ftom en.ering.he camster. 

" ,f.he*p,ess„.es.pp.,n».ns*wi*dreoHe^ofd.ea.g,nas^m^^ 
.desertbedsbov.d«».ir««s*ee.vi.,b.««en.beo,on.a..ndo«.^^^ 
3^ d„ noting may occur. The air ^ n-ns 200 may be swttched to drver. 
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inhaling air to the eye pieces of the respirator to prevent or disperse misting. 

Now referring to figures 2b and 3. the wearer of the respirator rotates the inner body 
400 within the outer body 500 using the rotation means 420 to a second operating 
5 position. Such a position is only normaUy used when the air pressure supply means 
foils i.e. in failure mode. Air chamiel 404 forms a conduit between first inlet aperture 
501 and outlet aperture 502, thus providing a conduit between the canister and the 
cavity between the oronasal mask and outer mask. Furthennore, air chamiel 405 forms 
a conduit between second inlet aperture 503 and chamber 510, thus forming a conduit 
10 between the interior of the oronasal mask and the cavity between the oronasal mask and 
the outer mask. 

Thus, on inhalation by the user, air is drawn through the canister, via the first inlet 
aperture 501, the air chamiel 404 and outlet aperture 502 into the cavity between the 

15 oronasal and outer masks. Air is then guided, possibly by some fomi of conduit, over 
the eye pieces of the respirator. Air is then drawn through the second inlet aperture 503 
through the air chamxel 405, through chamber 510 into the interior of the otonasai 
mask. Exhaled air would pass to the ambient atmosphere outside of the respirator via 
the non-retum valve 410 and bore 401. to order to prevent egress of exhaled air into the 

20 cavity between the oronasal and outer masks, non-retum valves (not shown) may be 
fitted to one of second inlet aperture 503 or air chamiel 405 and either the outlet 
^erture 502 or air chamiel 404. Either of first inlet aperture 501 or an appropriate part 
of mr channel 404 may be provided with a non-retum valve (not shown) to prevent 
exhaled air from entering the canister 



25 



m this failure mode, air chamiel 403 does not fomi a gaseous comiection between the 
chamber 510 and any of the apertures 501, 502, 503. The air chamiel 403 is effectively 
blocked and inoperable. 

30 Thus, the wearer of the respirator may demist the eye pieces should the air pressure 
supply means foil. 



Other switchable air guidance means will be known to those skilled 



in the art. 
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™. respimto. of fig»« 1 *ows bow filled air «a, b. svwbcd .» *= ey. 

wr™**!)™^ Ibe ocular mask 50 bting enclosed 
10 50 comprising at least one eye piece (not sbown), me ocoi .^^«,,„ 

^.Hn L outer, face^ealing ..ask 3. wbeteta oc* 50 ts p^mded ™.b an 

:r,nasl=alrinle.5.forco«b.c^««S-rto.beln.eHor5.of.^ 
an ocular n^slc air outlet 53 fcr c<«d„c.ing inbabng air «. t>» ....n^^^ 

^ n»3k 2 such tba,, u. use, air is irM^ --^ 7" 

„ ::l,.l.eoronas.,nss.2.Tbeo«^n»ak50i.isoU.eda«n.b»c«.«.^ 

sealing mask 3 by a Hexible seal (not sbown). 

Tie function and st,ucm« of the components of dte respirator arc as ^ 

20 anowsof«gutc4indicatetbedireclionofairflow. 

Airisit^ledtbrou^^erespiratorairidetS in.otbeint.rior51 
^ ocular mas. .r Me. 5.. tben tb^^gb .be ocuUr mask atr oude. 5, m^ 
i^or 6 of tbe inner mask 2. Air is exbaM via UK, teapmuor «r o«let 8 to tb^ 
« Xa»ospbe.e,b,wa,ortwonon^v.yes...Sb^.^^ 

.^on does no. involve movem«« of air b«. or out of cav,, 4 b«^ 
„^al mask 2 and tbe outer mask 3 and so substantiaUy no a« pressure dtffirenB^^ 
beween.be ambicn,atmospbc.e9and*ecavi.y4«bicbwiUallo«amb.e,*a. 

to enter the cavity 4, 

" Tie tespirau. is also provided with a smaB air pump 25, wbicb is drive, by an electric 
motor (no. sbov«), po»ered by battcy cells (no. sbo™). Tte pump 25 «r 
tbe filter canister 7 a»i discbarges tbis clean air, by way of a a«uble duct (no. 
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Shown), into the cavity 4 to maintain a positive air pressure with respect to the ambient 
atmosphere 9. 

In the respirator of figure 4 the air pump 25 is not required to supply air for the 
5 demistuig of the eye-pieces; inhaled air is used for demisting, hi order to maintain a 
desued positive pressure in the cavity 4, the air pump 25 need only be operated when 
the.pressure m the cavity 4 drops below a certam level. It is of course possible to 
operate the air pump 25 at aU times. If the seal (not shown) on 4e outer mask 3 fails 
then demistmg still occurs. Furthermore, if the pump 25 fails, then demisting is still' 
10 p^foimed without the need to change the management of air within the respirator The 
eyes of the wearer are isolated fiom cavity 4 by ocular mask 50 and hence are protected 
fiom any noxious substances that may enter the cavity 4 on failure of the seal of the 
outer mask. 



15 The relief valve 30 and outlet valve are arranged, and function, essentially as described 
with respect to figure 1, except that there is another outlet valve 18b disposed between 
the outlet valve 18 and the oronasal mask 2. ITie extia valve I8b provides added 
protection against ingress of potentiaUy dangerous material into the interior 6 of the 
oronasal mask 2. It will be clear to a person skilled in the art that the reUef valve 30 and 

20 outlet valve 18 arrangement of figure 1 may be used without the additional valve 18b. 

The ocular mask 50 and the outer mask 3 may be discrete and separate components 
with the seal (not shown) of the ocular mask 50 being discrete and separate fiom the 
seal (not shown) of the outer mask 3. However, it is anticipated that it may be desirable 

25 for these two masks to share a certain amount of common seal. For example the 
portion of the seal of the oronasal mask 50 to be worn on the forehead may be 
integrated with the seal of the outer mask 3 in that region. Indeed, the ocular mask 50 
niay be totally integrated into the outer mask 3. This would obviate the need for a 
separate visor region (not shown) in the outer mask 3. the visor region bemg required if 

30 the ocular mask 50 is not integral with the outer mask 3. Such a visor region, possibly 
compnsmg additional eyepieces would be required to permit the user to see out of the 
respirator. 
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With reference to figures 1 and 4, respirators in accordance wifli the present invention 
having air pressure supply means such as the air pump 25 are fer superior t9^ those 
respirators in accordance with the present invration that do not have such a means of 
pressurising the cavity 4 between the oronasal mask 2 and outer mask 3. In the case of 

5 failure of the seal of the outer mask 3, the negative pressure betwem the cavity 4 and 
the ambient atmosphere 9 is much lower when the air pressure supply means is used 
than when the air pressure supply means is not used. Hie air injected into cavity 4 by 
pump 25 and exiting throu^ relief valve 30 serves another purpose ui that it 
continually purges the air within this volume. Therefore, any contamination entering 

10 the cavity 4 due to a breach of the seal of the outer mask 3 is not in contact with the 
skin for a prolonged period of time as it is continually replaced by clean air. 

The respirators of the present invention may further comprise a speech module. These 
may be incorporated into the respirator m marmers known to those skilled in the art. 

15 

A pressure transducer may be incorporated into the cavity defined by the outer face 
sealing mask and the iimer oronasal mask. The output of such a transducer would 
permit measurement of pressure within the cavity. The means for the translation of the 
output of the transducer into coherent, displayed information may form part of the 
20 respirator or may be remote from it. Such measurements would allow the wearer to 
ensure that the respirator fits well and even potentially to quantify the quality of the fit. 
Fiuihermore, the transducer may form part of a feedback loop widi the air supply 
means to a:isure that a certain constant pressure is maintained in the cavity. 

25 
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CLAIMS 

1. A respirator comprising an iimer.oroiiasa^ mask eaclosedwith^ 

sealing maslc so as to define a cavity therewith, a respirator air inlet for 
5 conducting inhaling air to the interior of &e inner mask, filter means for 

filtering said inhaling air, and a respirator air outtet for conducting exhaled air 

ftom the interior of the imier mask, whereby, in normal operation, air is inhared 
and exhaled solely through the inner, oronasal mask and so substantially i 
pressure differential exists between the ambient atmosph^e and said cavity 
which will allow ambient air to enter said cavity. 

2. ArespiratorasclaimedinClaiml,providedwithmeansforsuppIying 
pressurised air to said cavity between the inner and outer masks. 

15 3. AiespiratorasclaimedinClaim2,whereinsaidairprcssur«supplyineans 
draws filtered air fiwm said filter means. 



10 



20 



30 



'noair 



4. 



A respirator as claimed in cither of claims 2 and 3, wherein said air pressure 
suH>ly means comprises an air pump. 



5. A respirator as claimed in Claim 4, wherein said air pump is driven by an 
electric motor powered by battery means. 

6. A respirator as claimed in any one preceding claim fiirther comprising at least 
25 one eye piece wherein either of the air supplied by the air pressure supply 

means or inhaUng air is used to demist the at least one eye piece. 

7. A respirator as claimed in Claim 6 wherein the outer mask is pmvided with the 
at least one eye piece and wherein part of the air supplied by the air pressure 
supply means is used to demist the at least one eye-piece. 



8. 



A respirator as claimed in claim 6 wherein the outer mask is provided with the 
at least one eye piece and the respirator further comprises air guidance means 
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that is switchable between a first operating position in which, in use, part of the 
air supplied by the air pressure supply means is used to demist the at least one 
eye piece and a second operatmg position in which, in use, mhaling air is used 
to demist the at least one eye piece. 

5 

9 . A respirator as claimed in Claim 6 wherein the at least one eye piece forms part 
of an ocular mask, the ocular mask being enclosed within the outer, face-sealing 
mask, wherein the ocular mask is provided with an ocular mask air inlet for 
conducting inhalmg air to the interior of the ocular mask and an ocular mask air 
10 outlet for conductmg inhaling air to the interior of the oronasal mask such that, 

in use, air is inhaled through the ocular mask before entering the oronasal mask. 

10. A respirator as claimed in any one of claims 2 to 9, wherein said air outlet 
incorporates an air outlet valve and wherein part of the air supplied by the air 

15 pressure s\xpply means is used to counter any tendency for air to leak from said 

outlet valve and into said cavity. 

1 1. A respirator as claimed in any one of claims 2 to 10, wherein air supplied by the 
air pressure supply means is caused to ensure that air within said cavity is 

20 purged continuously. 

12. A respirator as claimed in any one preceding claim further comprising at least 
one pressure transducer for sensing the pressmre within the cavity. 

25 13. A respirator as claimed in claim 12 wherein the at least one pressure transducer 
is in communication with a control means, the control means being further in 
communication with the air pressure supply means such that, m use, a 
substantially constant pressure may be maintained within the cavity. 

30 14. A respirator substantially as hereinbefore described with reference to figure 1 . 

15. A respirator substantially as hereinbefore described with reference to figures 2 
and 3. 
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16. A respirator substantiaUy as hereinbefore described with reference to figure 4. 
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